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of pulmonary “wedge” samples in heart 
disease, 413 
Physique, heat tolerance, 799 
Plasma 
electrolyte and protein content in ex- 
ercise, 102 
water loss in exercise, 568 
Plasma volume, rapid fluid replacement 
after thermal dehydration, 299 
Platelet, interaction with lung, 697 
Pleural fluid, metabolic activity, 97 
Pressure-flow curves, isovolume, glottis 
opening, 18 
Pressure-flow relations, in lungs, 169 
Proteins 
amino acid incorporation into surface- 
active lung fraction, 606 
of pulmonary washings, 743, 750 
plasma content in exercise, 102 
Pulmonary diffusing capacity during lipid 
infusion, 816 
Pyrogen effects on thermally sensitive 
neurons in brainstem, 351 


Rea cells 
CO, gradients in pulmonary capillaries, 
741 
flexibility, 169 
Renin, hyperoxia, 49 
Respiration 
anesthesia and muscle paralysis, 81 
body temperature and frequency of, 154 
CO; response time, | 
cyclical variations in FRC, 670 
glossary, 549 
regulation of, 422 


hemorrhagic, mean circulatory 
pressure, 846 
Shunt, right-to-left, exercise, 853 
Singer-Hastings nomogram, 377 
Skin 
electrical response to deformation, 334 
gas transport to lung through, 718 
vasoconstriction with reduced barore- 
ceptor activity, 639 


881 


Smoking, effect on small airways, 361 

Stomach, exercise effect on secretions, 324 

Stress, heat, heart rate, 201 

Stroke work, during left ventricular bypass, 
12 

Sweat gland, transcutaneous inhibition of 
function by atropine, 850 


"Techniques: see Methods and _instru- 
mentation 
Temperature, body, respiratory frequency, 
154 
Temperature regulation in spinal man, 790 
Thromboembolism, pulmonary, location of 
airway constriction after, 431 
Thyroid gland responses to altitude, 165 
Tilting, passive 70° head-up, peripheral 
vision, 329 
Training 
cardiovascular responses in middle-aged 
men, 55 
hemodynamics in one-legged exercise, 
655 
skeletal muscle enzyme activity and 
fiber composition, 107 


nerve 
effect of cold blockade on breathing 
pattern, 754 
effect of differential blockade on ventila- 
tory response to CO: , 759 
Valsalva maneuver, effect on tolerance to 
+Gz acceleration, 460 
Van Slyke manometric analysis, 715 
Vascular resistance, pulmonary, H+ and 
Pco, changes, 318 
Vasoconstriction, skin and muscle, with re- 
duced baroreceptor activity, 639 
Ventilation: see also Respiration, Lung 
a-adrenergic effect on, 619 
liquid, pulmonary function after, 160 
muscle contraction, 578 
Ventricle, left 
function in exercise, 644 
stroke work during bypass, 12 
Videodensitometry, 726 
Visual response time, peripheral, effect of 
passive 70° head-up tilt, 329 


Water loss, plasma, during exercise, 568 
Wien effect, CSF acid-base balance, 249 


Xenon 133, measurement of diaphrag- 
matic blood flow from clearance of, 68 


Zine 
intestinal absorption, 58 
secretion into intestine, 63 


i 
“¢@ 
q 
104 
x 
+ 


We 
q 
a 
j 
3 
) 
are 
7 
4 
q 
2 
‘ 
+ 


Journal of 
APPLIED PHYSIOLOGY 


VOLUME 35 July—December 1973 


EDITORIAL BOARD 


SECTION EDITORS 


Circulation—D. F. Bour; F. J. Krocxe; W. C. RANDALL Environmental Physiology @ Exercise—H. S. BELpING; 

Respiration—L. E. Faru; T. C. Lioyp, Jr. A. P. GaccE 

Renal & Electrolyte Physiology—J. H. Dirxs; Comparative & General Physiology—L. B. KirscHNER 
E. E. WinDHAGER Neurobiology—O. A. SmitH 

Gastrointestinal Physiology—S. G. ScHuLtz Hematology—H. M. RANNEY 


Endocrinology Metabolism—N. S. Havmi; F. E. YaTEs Muscle Physiology—F. N. Briccs 


EuGENE ACKERMAN E. E. DaniEL J. O. Hottoszy Jack ORLOFF 
E. F. W. H. Eart HomsHer W. W. PARMLEY 
N. R. ANTHONISEN V. H. Donatpson F. G. Hoppin, Jr. H. P. Preper 
D. T. ARMSTRONG A. N. Epstein K. E. Jocum D. F. Proctor 
W. McD. ArMsTRONG J. H. Exton L. R. JoHnson Si Rosinson 
E, O. ATTINGER J. N. Fain JosepH Katz B. B. Ross 
L. E. BatLey j. A. FAuLKNER Paut Kezp1 S. S. RoTHMan 
SuLAMITA BALAGURA- E. O. FEIcL JEROME KLEINERMAN L. B. Roweti 
BARUCH R. P. Forster H. G. KnuttcEn Crem Russ 

J. B. BassiINGTHWAIGHTE J. G. Forte LAWRENCE KRUGER GrorcE SACHS 
R. W. BERLINER H. A. Fozzarp G. A. LANGER H. A. SALTZMAN 
BeverLY BisHop D. L. FRANKLIN W. E. LassiTER Evetyn SATINOFF 
V. S. BisHop M. J. Freciy H. D. Lavuson C. H. SAwYER 
B. M. BrENNER D. S. Gann CiaupE LENFANT A. M. ScHEr 
A.vin BropisH GERHARD GIEBISCH G. S. Levey Knut 
M. J. Bropy R. F. GotpMAN U. C. Lurr J. B. Scorr 
S. M. Cain Lreon GOLDSTEIN Tuomas MAACK N. S. ScrimsHaw 
E. J. M. H. M. GoopMan D. J. E. E. 
Victor CHERNICK A. M. Gorpon J. M. Marsa LAWRENCE STARK 
C. A. F. S. Gropins Joun Urgunart 
Suu CHIEN H. T. HAMMEL 

JosepH Joun WEstT 
James CHRISTENSEN DenMAN HamMMOND 
R. F. Cosurn J. S. HanpLer J. H. Mrrcnett W. J. WHALEN 
BERNARD COHEN A. E. HARPER ARNOLD NaIMARK H. O. WHEELER 
J. W. Covert S. R. HEIsEY H. L. Nosser SauL WINEGRAD 
F. N. Craic J. A. Herp A. J. OtszowKa P. H. WricHtT 
Gorpon CUMMING Jack HiLpEBRANDT D. F. Oppyke M. B. Zucker 


PUBLICATIONS COMMITTEE, AMERICAN PHYSIOLOGICAL SOCIETY 


P. F. Curran, Chairman A. P. FisHMAN Pau. Horowicz 


Sara F. Leste, Publications Manager and Executive Editor 


W. A. SONNENBERG, Business Manager JupvitH P. Boomer, Copy Editor 


AMERICAN PHYSIOLOGICAL SOCIETY 9650 Rockville Pike, Bethesda, Md. 20014 


= 
| 
: 
| 
q : 
$y, 


COPYRIGHT © 1973, By 
THE AMERICAN PHYSIOLOGICAL SOCIETY, INC. 


PRINTED IN THE UNITED STATES OF AMERICA 
BY WAVERLY PRESS, INC., BALTIMORE, MARYLAND 


‘ 
> 
ae 
‘ 
2 
4 
a 


Guest Referee Editors 


The Publications Committee of the American Physiological Society gratefully 
acknowledges the services of the following guest referee editors who assisted the 
Editorial Board in the review of papers published in this volume of the Journal. 


B. C. Abbott 

F. Abel 

R. M. Abrams 
N. Ackles 

J. Adamson 

W. R. Adey 

S. A. Adibi 

G. Agarwal 

R. S. Alexander 

T. H. Allen 

M. W. Anders 

G. F. Anderson 

M. Anliker 

J. T. Apter 


> 
5. 


E. Avery 
D. Baines 
Baker 

Balke 

V. Basmajian 
Bass 

V. Bates 
W. Bean 
R. Beck 
V. Becker 
Bell 


-Ritchie 


I. 
M. 
A. 
N. 
B. 
J. 
D. 
D. 
J. 
R. 
D. 
D. 
E. 
N. 
B. 
Cc. 


G. L. Brewer 
R. Briehl 

W. A. Briscoe 
D. A. Brodie 
T. M. Brody 
A, M. Brown 
J. L. Brown 
A. C. Bryan 
R. D. Bunag 
R. Burger 

A. C. Burton 
R. R. Burton 
G. Cahill, Jr. 
W. S. Cain 
W. H. Calvin 
J. U. Casby 
C., E. Chase 

J. E. Chimoskey 
F. P. Chinard 
J. Clar' 

J. A. Clements 


a 

be} 


iStefano III 


o 
5 
3 


. E. Folk, Jr. 
E. Forster 


RON 


o 


. F. Friedman 
.. Fry 
. Fuchs 
. Fung 
. Gardner 
. Gault 
. Geddes 
Gelfand 
. Gell 
. Geyer 
. Gibson 
ilbert 


Qe 


. Donaldson, Jr. 


. D. Gilboe 

. V. Glaviano 

. Glick 

. Glick 

. E. Goldman 

. S. Goldsmith 

. Gollan 

. R. Gonzalez 

. Gonzales-Serretos 
. D. Gollnick 


C. ‘Greenfield, Jr. 
. E. Greenleaf 
Greenspan 


G 


. M. 

. Gues 

. H. Gurtner 


.G 
. Gutmann 
. H. Halsey 

. P. Hannon 

. D. Hardy 

. W. Harris 

u. H. Hartley 

. N. Hayward 

. E. Heath 

. Heavner 

. L. Hefner 

. O. Heinemann 
. K. Hellerstein 
. M. Herman 

. P. J. Heroux 
. Hertig 

. Higinbotham 
.. B. Hinshaw 

. Hitchcock 

. E. Hoffman 
ogan 
. Hogg 
. Holt 

. Horvath 

. L. Hsieh 


ing 
ssekutz, Jr. 

. Jackson 

. Jacobson 


D. R. Jewell 

P. C. Johnson 
R. E. Johnson 
B. Johnstone 

F. Julian 

W. A. Kachadorian 
E. Kamon 

N. Kaplan 

H. Kazemi 

R. H. Kellogg 
P. A. Khairallah 
J. R. King 

K. M. Kiser 

G. Klassen 

R. Klocke 

M. Kluger 

J. Knepshield 

S. Knoebel 

A. Koivo 

H. A. Kontos 


Macklem 
. Marks 
. Martinez 
. Mates 
auro 
. McBride 
. McFarland 
. McKar 
Mellins 
. Mendelsohn 
T Milhorn 


. Mitchell 

. Mithoefer 
. Moe 

- Mohrman 


5 


= 


. Nadel 
. Neill 
. Nevins 
. Newman 


. Olsson 


. Padykula 
. Pak 
. Pandolf 
. Pappenheimer 


@ 


Pinkerson, Sr. 
. D. Polis 

. Porter 

- Rackley 

. A. Rahman 

. Rahn 

. G. Raisz 

. B. Ranck 


. Schaefer 

. Schedl 

. Scow 
. Selkurt 

. Senay, Jr. 
veringhaus 
. Shephard 
. Shepherd 
. Sheppard 

. Shipley 
. Sirs 


FOR 


G 
am i 
ort 
yodall 
Goresky aruiage 
een atel 
n off 
nutt 
Peter 
P. Korner 
G. La Farge 
N. A. Lassen 
M. RB. Laver 
J. A. Leblanc 
A. M. Lefer 
; Bergel n D. E. Leith aport 
: H. Bergofsky S. J. Leshin Rawson 
mele Berlin n J. Levin eeves 
ee D. Z. Levine Rehm 
R. J. Bing n ind Renkin 
C. W. Bishop T. Fales ischei Rennie 
F. E. Bloom Fencl {aaske eswick 
J. D. Brain Fetz bynolds 
P. Filkins idgway 
Fillet 
A. Finch Roe 
Rothe 
Forsyth Rovick 
O. Fowler we 
bio 
Ruch 
Rushmer 
adler 
gent II i 
yde 
ntoye 
an 
orehouse 
heger Aossesson 
Te urphy 
Jennings urphy 
iii 


iv 


O. L. K. Smith 
R. Em. Smith 
S. Snook 

E. H. Sonnenblick 
B. J. Sproule 
H. F. Stegall 
L. D. Stegink 
M. Stein 

R. B. Stein 

W. J. Stekiel 

S. A, Stern 


J. Stolwijk 
Stone 
Surks 


3 

A, 
Swan 

.W. 


R. Ten Eick 

S. M. Tenney 
P. Thoren 
Cc 


H. Van Liew 
L. S. Van Orden 


S. F. Vatner 

T. Vaughan 

H. Von Gierke 

P. D. Wagner 

K. Wasserman 

J. Watson 

J. Wayland 

P. Webb 

K. C. Weber 

W. J. Wehrmacher 


GUEST REFEREE EDITORS 


N. W. Weisbrodt 
H. J. Weiss 

R. Wise 

H. Wohl 

H. H. Wolf 

L. H. Wolfla 

J. W. Woodbury 
R. D. Woodson 
A. Zanchetti 

K. L. Zierler 


|_| 
~~ 4 
X. T. Truong 
R.S. Tuttle 
F. Ulrich 
2 Valtin 
% 
3 
= 
4 
i 


4, 


SPECIAL COMMUNICATIONS 


2, 


SECTION 


Contents of Volume 35 


No. 1. JULY 1973 


Key to Sections: 3. Renal & Electrolyte Physiology 6. Environmental Physiology & Exercise 9. Neurobiology 
1, Circulation 4. Gastrointestinal Physiology 7. Comparative Physiology 10. Hematology 
2. Respiration 5. Endocrinology & Metabolism 8. General Physiology 11. Muscle Physiology 


C. L. Wells and S. M. Horvath 
O. T. Nebel and D. O. Castell 


Heat stress responses related to the menstrual cycle. 
Kinetics of fat inhibition of the lower esophageal sphincter. 
Gas mixing during breath holding studied by intrapulmonary gas sampling. 
L. A. Engel, H. Menkes, L. D. H. Wood, G. Utz, J. Joubert, and P. T. Macklem 
Gas mixing during inspiration. L. A. Engel, L. D. H. Wood, G. Utz, and P. T. Macklem 
Effects of experimental emphysema and bronchiolitis on lung mechanics and morphometry. 
D. E. Niewoehner and J. Kleinerman 
Protein synthesis in lung: recovery from exposure to hyperoxia. D. J. Massaro 
Respiratory recovery from CO: breathing in intact and chemodenervated awake dogs. 
A. J. Berger, J. A. Krasney, and R. E. Dutton 
Fluxes of CO: in the lung gas studied by continuously recorded arterial pH. K. R. Bondi and H. D. Van Liew 
Red cell volume with changes in plasma osmolarity during maximal exercise. W. van Beaumont 
Energy supply in acute cold-exposed dogs. Y. Minaire, J. C. Vincent-Falquet, A. Pernod, and J. Chatonnet 
Cardiorespiratory transients in exercising man. I. Tests of superposition. 
Y. Fujthara, J. R. Hildebrandt, and J. Hildebrandt 
Cardiorespiratory transients in exercising man. II. Linear models. 
Y. Fujthara, J. Hildebrandt, and J. R. Hildebrandt 
Control of forearm skin blood flow during periods of steadily increasing skin temperature. 
G. L. Brengelmann, C. Wyss, and L. B. Rowell 


Adequacy of the Haldane transformation in the computation of exercise Voz in man. 
J. H. Wilmore and D. L. Costill 
Predicting transient and steady-state changes in resting membrane potential. R. A. Brace and D. K. Anderson 
Hemodynamic responses of isolated cat lungs during forward and retrograde perfusion. 
C. A. Dawson, R. L. Jones, and L. H. Hamilton 
A pulmonary circulation model based on forward and retrograde perfusion of isolated lungs. 
C. A. Dawson, R. L. Jones, and L. H. Hamilton 
Influence of carbon monoxide and of hemodilution on cerebral blood flow and blood gases in man. 
O. B. Paulson, H.-H. Parving, J. Olesen, and E. Skinhoj 
Maximum expiratory flow and estimated COsz elimination in liquid-ventilated dogs’ lungs. 
W. H. Schoenfisch and J. A. Kylstra 
Pulmonary resistance and respiratory frequency in chronic airways obstruction. 
A. Cutillo, E. Omboni, R. Perondi, and F. Tana 
Relationship of Digo;gn) and K™~ to lung volume and partition of pulmonary perfusion. 
A. J. Cuomo, G. M. Tisi, and K. M. Moser 


Gas exchange in saline-filled lungs of man J. A. Kylstra, W. H. Schoenfisch, J. M. Herron, and G. D. Blenkarn 


Steady-state equality of respiratory gaseous Ne in resting man. E. L. Fox and R. W. Bowers 
Electronic circuits for recording of maximum expiratory flow-volume (MEFV) curves. J. Virgulto and A. Bouhuys 
Measurement of cardiac output with and organ trapping of radioactive microspheres. 

J. P. Archie, Jr., D. E. Fixler, D. J. Ullyot, J. I. E. Hoffman, J. R. Utley, and E. L. Carlson 


Rapid fixation of the left ventricle: continuous angiographic and dynamic recordings. 
C. Yoran, J. W. Covell, and J. Ross, Jr. 


Human calorimeter with a new type of gradient layer. G. Spinnler, E. Jéquier, R. Favre, M. Dolivo, and A. Vannotti 
A comparison of chloride- and citrate-filled microelectrodes for d-c recording. M. E. Rosenberg 
Effect of lissamine green dye on renal sodium reabsorption in the dog. 

R. E. Lynch, E. G. Schneider, J. W. Strandhoy, L. R. Willis, and F. G. Knox 


Vv 


103 


| 
PAGE 
by 
‘ 
2, 8 
18 
| 25 ! 
32 
2.5.6 
| SS 
42 | 
47 
1, 6, 10 
5, 6, 11 
1, 6 
85 
90 
3, 8 
95 
| | 111 
| 117 
122 
3 129 
136 
143 
145 
| 148 
158 
166 
9, 11 
169 


vi 


CONTENTS OF VOLUME 35 


No. 2. AUGUST 1973 


SECTION 
2, 8 
2, 6 
2, 6 
2, 11 

6 
2, 9 
1, 2 

2, 6 
6 

1,2, 6 
1,2, 6 
6 

I 

4 
2,6, 8 
1,2, 9 
6 

2, 6 
1,2, 6 


Correlation of ventilatory responses to hypoxia and hypercapnia. 
A. S. Rebuck, M. Kangalee, L. D. Pengelly, and E. J. M. Campbell 
Ventilatory control during brief infusions of CO2-laden blood in the awake dog. 
J. T. Sylvester, B. J. Whipp, and K. Wasserman 
Transient ventilatory response to hypoxia with and without controlled alveolar Pcos. 
W. J. Reynolds and H. T. Milhorn, Jr. 
Mechanical interaction between the diaphragm and rib cage. M. D. Goldman and J. Mead 
Effect of skin wetting on finger cooling and freezing. G. W. Molnar, A. L. Hughes, O. Wilson, and R. F. Goldman 
Force output of the diaphragm as a function of phrenic nerve firing rate and lung volume. 
M. J. Evanich, M. J. Franco, and R. V. Lourengo 
Evaluation of positive end-expiratory pressure in hypoxemic dogs. R. L. Jones and E. G. King 
Ventilatory control in the Hereford calf. G. E. Bisgard, A. V. Ruiz, R. F. Grover, and J. A. Will 
Phase IV volume of the single-breath nitrogen washout curve on exposure to altitude. 
G. W. Gray, I. D. B. Rennie, C. S. Houston, and A. C. Bryan 
Responses of men and women to two-hour walks in desert heat. D. B. Dill, M. K. Yousef, and J. D. Nelson 
Anaerobic threshold and respiratory gas exchange during exercise. 
K. Wasserman, B. J. Whipp, S. N. Koyal, and W. L. Beaver 
Effects of tilting on pulmonary capillary blood flow in normal man. N. Segel, R. Dougherty, and M. A. Sackner 
FFA metabolism in thyroidectomized and normal dogs during rest and acute cold exposure. P. Paul and W. L. Holmes 
Oxygen delivery and oxygen return to the lungs at onset of exercise in man. 
J. Raynaud, H. Bernal, J. P. Bourdarias, P. David, and J. Durand 
Starch hydrolysis in man: an intraluminal process not requiring membrane digestion. M. R. Fogel and G. M. Gray 
Pulmonary effects of the herbicide Paraquat studied 3 days after injection in rats. 
H. K. Fisher, J. A. Clements, and R. R. Wright 
Correlation between Paco, and regional cerebral blood volume by X-ray fluorescence. 


M. E. Phelps, R. L. Grubb, Jr., and M. M. Ter-Pogossian 
Heat conduction in blackened skin accompanying pulsatile heating with a xenon flash lamp. K. K. Kraning 
Adaptation to maximal effort: genetics and age. V. Klissouras, F. Pirnay, and J.-M. Petit 


Positive-pressure breathing as a protective technique during +G, acceleration. S. J. Shubrooks, Jr. 


SPECIAL COMMUNICATIONS 


Superior analytical performance by electrolytic cell analysis of blood oxygen content. 
F. Kusumi, W. C. Butts, and W. L. Ruff 
A system for automatic end-tidal gas sampling at rest and during exercise. 


H. L. Barlett, J. L. Loomis, N.S. Deno, J. Kollias, J. L. Hodgson, and E. R. Buskirk 
A device for recording flow and volume data in population surveys. D.C. Nelson, B. Burrows, and R. J. Knudson 
Mechanism of oxygen transport augmentation by hemoglobin. C. K. Colton, P. Stroeve, and J. G. Zahka 


. SEPTEMBER 1973 


Absorption of gas bubbles in flowing blood. M. P. Hlastala and L. E. Farhi 
Lung volumes in aging beagle dogs. N. E. Robinson and J. R. Gillespie 
Salivary electrolytes, renin, and aldosterone during sodium loading and depletion. 
S. Wotman, L. Baer, I. D. Mandel, and J. H. Laragh 

Conversion of angiotensin | to angiotensin 2 in the isolated perfused dog lung. B. L. Fanburg and J. B. Glazier 
Effect of increased intracranial pressure on pulmonary vascular resistance. T. C. Lloyd, Jr. 
Effects of hyperinflation of the thorax on the mechanics of breathing. 

A. E. Grassino, G. E. Lewinsohn, and J. M. Tyler 
Postural effects on Na and steroid excretion, and serum renin activity during pregnancy. 

M. D. Lindheimer, F. del Greco, and E. N. Ehrlich 
Work-heat tolerance derived from interval training. C. V. Gisolfi 
Pressure-flow and pressure-volume relationships in the fetal placental circulation. 


J. M. Bissonnette and R. C. Farrell 
Effects of increased external airway resistance during steady-state exercise. M. Demedts and N. R. Anthonisen 
Climbing and cycling with additional weights on the extremities. E. Kamon, K. F. Metz, and K. B. Pandolf 
Cooling rates of young people swimming in cold water. R. E. G. Sloan and W. R. Keatinge 


Comparative study on the erythropoietic effects of androgens and their mode of action. 
D. Gorshein, S. Murphy, and F. H. Gardner 


299 


301 
304 
307 


PAGE 
178 
197 
205 
208 
213 
220 
27 
231 
236 
244 
250 3 
259 
263 
274 
a 231 
288 
294 
; 1,2, 6 
2 
No. 
1,2, 6 31 
2 317 
] 2 325 
336 
3, 5 2 
343 
355 
2, 31 
1, 6, 371 
376 


CONTENTS OF VOLUME 35 Vii 


SECTION PAGE 


Submaximal exercise with increased inspiratory resistance to breathing. V. Flook and G. R. Kelman 379 
Effect of altitude on renin-aldosterone system and metabolism of water and electrolytes. 

R. P. Hogan Ill, T. A. Kotchen, A. E. Boyd III, and L. H. Hartley 385 

Starvation and human slow-wave sleep. U. M. MacFadyen, I. Oswald, and §. A. Lewis 391 

Increased normobaric oxygen tolerance of rabbits following oleic acid-induced lung damage. 

G. Smith, P. M. Winter, and R. F. Wheeler 395 

Gas transport in the human lung. M. Paiva 401 
Influence of expiratory flow limitation on the pattern of lung emptying in normal man. 

R. E. Hyatt, G. C. Okeson, and J. R. Rodarte 411 


SPECIAL COMMUNICATIONS 


A sensitive flow direction sensor. A. J. Micco 
Electromyogram of the human uterus in labor. M. Sakaguchi and A. Nakajima 
Normal arterial blood gases and chemical components in the unanesthetized dog. W. C. Wise 
Venous admixture component of the AaPo» gradient. R. L. Riley and S. Permutt 
A membrane osmometer for microliter samples. C. A. Wiederhielm, D. R. Lee, and D. D. Stromberg 
A force transducer for cardiac muscle strips. H. K. Jacobs, D. P. McConnell, B. A. Rowlev, and F. E. South 


. OCTOBER 1973 


Adrenergic reinnervation of the reimplanted dog lung. A. Lall, P. D. Graf, J. A. Nadel, and L. H. Edmunds, Jr. 
Mechanism of rapid ventilatory compensation in added elastic loads in cats. 
M. Younes, W. Arkinstall, and J. Milic-Emili 
Limiting rates of work for acclimatization at high wet bulb temperatures. 
C. H. Wyndham, N. B. Strydom, A. J. S. Benade, and A. J. Van Rensburg 
Cardiopulmonary responses of male and female swine to simulated high altitude. 
I. F. McMurtry, C. H. Frith, and D. H. Will 
Control of tidal volume and respiratory frequency in anesthetized cats. 
M. M. Grunstein, M. Younes, and J. Milic-Emili 
Energy balance and change in body weight and body water in man during a 2-day cold exposure. 
L. A. Wennberg, N. A Ekstrim, F. O. Adler, G. E. Malm, M. Mikiver, and G. E. Olsson 
Hemoglobin-oxygen equilibrium and coronary blood flow: an analog model. 
M. A. Duvelleroy, H. Mehmel, and M. B. Laver 
Response of coronary blood flow to pH-induced changes in hemoglobin-O; affinity. 
H. C. Mehmel, M. A. Duvelleroy, and M. B. Laver 
Respiration and metabolism in panting and nonpanting resting conscious dogs. 
D. B. Jennings, C. C. Chen, H. H. Phillips, and J. Sparling 
Oxygen kinetics for constant work loads at various altitudes. R. Bason, C. E. Billings, E. L. Fox, and R. Gerke 
Cardiovascular adjustments to progressive dehydration. D. H. Horstman and S. M. Horvath 
Oxygen.tion during inhibition of drug metabolism by carbon monoxide or hypoxic hypoxia. 
M. R. Montgomery and R. J. Rubin 
Mode! experiments on apparent blood viscosity and hematocrit in pulmonary alveoli. R. T. Yen and Y. C. Fung 
Regression of altitude-produced cardiac hypertrophy. 
D. A. Sizemore, T. W. McIntyre, E. J. Van Liere, and M. F. Wilson 
Respiratory cycle optimization in exercise. S. M. Yamashiro and F. S. Gradins 
Fundamental frequency analysis of pulmonary mechanical resistance anc compliance. 
L. E. Ostrander, E. H. Chester, and J. B. Franck 
Rebreathing equilibration of CO: during exercise. N. L. Jones and A. S. Rebuck 
Alveolar-arterial Pca, difference during rebreathing in patients with chronic hypercapnia. 
J. D. McEvoy, N. L. Jones, and E. J. M. Campbell 
Differences between inspired and expired volumes of nitrogen in man. 
J. M. Herron, H. A. Saltzman, B. A. Hills, and J. A. Kylstra 
Relative effects of bradykinin and histamine on the respiratory system of man. H. H. Newball and H. R. Reiser 


SPECIAL COMMUNICATIONS 


In vitro measurement of ion fluxes across biopsies of human jejunal mucosa during cholera. 

J. E. Rohde and B. Andersen 
Radiation penetrance of protective covers. M. Kovarik 
Effects of acute maternal hemorrhage on uterine blood flow in the pregnant rat. N. W. Bruce 


\ 
| 
5, 9 
2,5, : 
2 
9 420 
8, 11 423 
2 430 
432 
1, 8, 436 
2, 9 439 
443 
454 
1,2, 6 
459 
463 = 
477 
480 
485 : 
2,5, 6 
2, 6 497 
6 501 
5, 6 
505 
i, 
518 
2, 6 522 
526 
538 
2 
= 542 
546 
2 552 
4 
557 
: 6, 8 562 
l 564 


viii 

SECTION 
25.40 

2,5, 6 
9 


CONTENTS OF VOLUME 35 


PAGE 
An equation for the oxygen hemoglobin dissociation curve. 
A. Aberman, J. M. Cavanilles, J. Trotter, D. Erbeck, M. H. Weil, and H. Shubin 570 
Oxygen consumption measurements during continual centrifugation of mice. 
W. Fethke, K. M. Cook, S. M. Porter, and C. C. Wunder 572 
Intracellular measurements in a closed hyperbaric chamber. J.S. Colton and A. R. Freeman 578 


No. 5. NOVEMBER 1973 


2,5, 6 
1,2, 6 

2 

5, 6 

5, 6 

2, 9 

2 
2 
1,2, 6 
2 
2 
2, 8, 10 
5 
ll 

2, 7, 
2 
6 
2 


Interaction of thermal and baroreceptor reflexes in man. D. D. Heistad, F. M. Abboud, A. L. Mark, and P.G. Schmid 581 
Exercise responses following production of experimental obesity. J.S. Hanson 587 
Maximal exercise performance in members of the US Nordic Ski Team. J. S. Hanson 592 
Dependence of lung hysteresis area on tidal volume, duration of ventilation, and history. T. Horie and J. Hildebrandt 596 
Adaptation to the inhibitory effect of carbon monoxide inhalation on drug metabolism. 
M. R. Montgomery and R. J. Rubin 601 
Cold-induced thermogenesis in dogs: its reduction by moderate hypoxia. C. M. Blattets and L. O. Lutherer 608 
Effects of B-adrenergic blockade and stimulation on normal human airways. 
A. E. Tattersfield, D. G. Leaver, and N. B. Pride 613 


Human cerebral blood flow during sleep and waking. R. E. Townsend, P. N. Prinz, and W. D. Obrist 620 
Expiratory flow rate and closing volumes. D. M. Travis, M. Green, and H. F. Don 626 
Error analysis of a convolution integral approach to estimate local blood flow. M. W. Meyer and L. J. Werth 631 


Effects of lung volume changes on respiratory drive during hypoxia and hypercapnia. 
N. S. Cherniack, N. N. Stanley, P.G. Tuteur, M. D. Altose, and A. P. Fishman 635 
Statistical analysis of cyclic variations in carotid body chemoreceptor activity. J. L. Gehrich and G. P. Moore 642 
Reduction in maximal oxygen uptake with age. I. Astrand, P.-O. Astrand, I. Hallback, and A. Kilbom 649 
Role of pulmonary blood flow in removal of gaseous isotopes from the lung. 
W. W. Schmidt-Nowara, B. Hoop, Jr., and H. Kazemi 655 
Frequency analysis of CO2 regulation: afferent influences on tidal volume control. J. A. Daubenspeck 662 
Mechanism and kinetics of the Haldane effect in human erythrocytes. R. A. Klocke 673 
Kinetic analysis of calcium transport across the placenta. 
C. F. Ramberg, Jr., M. Delivoria-Pap-dopoulos, E. D. Crandall, and D. S. Kronfeld 682 
Effect of skin wettedness on sweat gland response. E. R. Nadel and J. A. J. Stolwijk 689 
Integrated electromyographical activity and muscle work. S. Bouisset and F. Goubel 695 
Airway constriction in experimental asthma in dogs: tantalum bronchographic studies. 
G.-F. Kessler, J. H. M. Austin, P. D. Graf, G.Gamsu, and W. M.Gold 703 
Comparison of esophageal and pleural pressures in the anesthetized dog. D. J. Gillespie, Y. Lai, and R. E. Hyatt 709 
Human sweat film area and composition during prolonged sweating. L. G. Berglund and P. E. McNall, Jr. 714 
Clearance of inhaled particles from alveoli by normal interstitial drainage pathways. 
A. D. Tucker, J. H. Wyatt, and D. Undery 719 
Cardiovascular responses to arterial hypoxia in awake sinoaortic-denervated dogs. 
J. A. Krasney, M.G. Magno, M. G. Levitzky, R. C. Koehler, and D.G. Davies 733 


SPECIAL COMMUNICATIONS 


6, 11 
1, 8, 9 
1,2, 6 
6 

1, 4 
9, 11 

2 

2 

3, 8, 1l 


A variable-speed motorized bicycle ergometer for positive and negative work exercise. 
B. Bigland-Ritchie, H. Graichen, and J. J. Woods 739 
In vivo regional cerebral blood volume by X-ray fluorescence: validation of method. 
M. E. Phelps, R. L. Grubb, Jr., and M. M. Ter-Pogossian 741 
A simple method for measurement of oxygen consumption. 
J. B. Stoker, C. T. Kappagoda, P. N. Thenabadu, and R. J. Linden 748 
Measurements of the local heat balance of animal coats and human clothing. J. A. Clark, K. Cena, and J. L. Monteith 751 
Measurement of dual hepatic blood flow in awake patients. 
T. Strandell, R. Erwald, K. G. Kulling, P. Lundbergh, O. Marions, and K.-L. Wiechel 755 
Electromyogram as a measure of reflex response in experimental animals. 

T. J. Steiner, A. J. Thext:., and W. V. Weber 762 
Regional lung expansion using Xe: theory and methods. A. H. Bigler and A. D. Renzetti, Jr. 770 
An uncommon phosphatidylcholine specific for surface-active material in canine lung. 

R. J. King, J. Ruch, and J. A. Clements 778 

Determination of CO, in biological materials. L. A. Larsen, E. J. Teubner, and J. M. Burnell 782 
Influence of peripheral vascular state on pressure pulse changes due to total occlusion of the aorta. 

D. L. Newman and R. G. Gosling 786 


| 
: 
> 
i 


CONTENTS OF VOLUME 35 
No. 6. DECEMBER 1973 


SECTION 


Mixed venous-arterial difference of molecular nitrogen in man. H. Bachofen, H. P. Gurtner, and G. Paumgartner 
Adrenergic beta-receptor blockade and metabolic response to centrifugation stress. M. H. Harrison 
Competition between cutaneous vasodilator and vasoconstrictor reflexes in man. 
J. M. Johnson, M. Niederberger, L. B. Rowell, M. M. Eisman, and G. L. Brengelmann 
Pressure-flow relationships in the isolated canine trachea. R. J. Knudson and D. E. Knudson 
Cerebrospinal fluid acid-base relationships in ketoacidosis and lactic acidosis. 
C. E. Marks, R. M. Goldring, J. J. Vecchione, and E. E. Gordon 
Influence of smoking and of nicotine on cerebral blood flow and metabolic rate of oxygen in man. 
E. Skinhgj, J. Olesen, and O. B. Paulson 
Pulmonary capillary blood flow during normal spontaneous breathing in man. 
H. Astrom, K.-H. Lin, and M. B. Mellroy 
Histamine-induced pulmonary vasodilatation in the calf: relationship to hypoxia. E. D. Silove and A. J. Simcha 
Viscosity of sickle disease and trait blood: changes with anesthesia. L. H. Laasberg and J. Hedley-Whyte 
Dynamics of the respiratory controller during carotid body hypoxia. 
R. E. Dutton, E. J. Smith, P. K. Ghatak, and D. G. Davies 
A comparison between primary esophageal peristalsis following wet and dry swallows. 
W. J. Dodds, W. J. Hogan, D. P. Reid, E. T. Stewart, and R. C. Arndorfer 
Venous reactivity during static exercise (handgrip) inman. R.G. Seaman, R. L. Wiley, F. W. Zechman, and J. A. Goldey 
Accurate determination of O» dissociation curve of human blood above 98.7 % saturation with data on Oz solubility in 
unmodified human blood from 0° to 37°C. F. J. W. Roughton and J. W. Severinghaus 
Cardiopulmonary baroreflexes: integrated response to sine- and square-wave forcing. T. C. Lloyd, Jr. 
Predicting effects of heat acclimatization on heart rate and rectal temperature. B. Givoni and R. F. Goldman 
Bradykinin inactivation by rabbit serum and butylated hydroxyanisole. V. H. Donaldson 
Resting metabolism and thermoregulation in the unrestrained rabbit. G. N. McEwen and J. E. Heath 
Effects of exercise on adrenocortical function. C. T. M. Davies and J. D. Few 
Electromyography of lip muscles and their role in trumpet playing. E. R. White and J. V. Basmajian 
Compensatory growth of the lung following pneumonectomy. W. J. Buhain and J. S. Brody 
Dynamic respiratory response to abrupt change of inspired CO: at normal and high Po». 
R. Gelfand and C. J. Lambertsen 


SPECIAL COMMUNICATIONS 


1, 2, 6 A simple, accurate technique for predicting maximal aerobic power. E. L. Fox 
2 Measurement of sublobar lung volume and collateral flow resistance in dogs. 
H. Menkes, D. Lindsay, G. Gamsu, L. Wood, A. Muir, and P. T. Macklem 
2  End-tidal oxygen analysis using a synchronous pulse generator. V. O. Roberson, R. Harry, H. Hsiao, and T. Barnett 
8 Measuring body temperature by telemetry using a removable probe in an implanted cannula. 
B. W. Mitchell and H. S. Siegel 
Water vapor corrections in oxygen consumption calculations. W. L. Beaver 
11 Audio-visual monitor for use in intracellular recording. J. I. Alexander and W. L. Nastuk 
Primate head restrainer using a nonsurgical technique. A. R. Friendlich 
1 {In vivo ventricular responses to mechanical afterloading in the chordotomized rat. 
G. M. Walsh, A. J. Tobia, and L. A. Sternson 


GLOSSARY OF TERMS FOR THERMAL PHYSIOLOGY 


Guest Referee Editors 
Corrigenda 


CORRIGENDA 


Volume 34, February 1973 Volume 35, July 1973 


Page 220: J. Keul and E. Doll. “Intermittent exercise: metabolites, Page 148: J. P. Archie, Jr., D. E. Fixler, D. J. Ullyot, J. I. E. 
Pos, and acid-base equilibrium in the blood.” Page 220: the last Hoffman, J. Utley, and E. L. Carlson. “Measurement of cardiac 
sentence of the abstract should read “A ratio of anaerobic to output with and organ trapping of radioactive microspheres.” 
aerobic energy production of 1:3 (2-min work) and 1:4 (4-min Page 150: equation 5 should read 

work) was deduced. . . .” Pages 221 and 223: Figs. 3 and 7 should 

be reversed Q = Ti/Uar/Qar) = (5) 


PAGE 
2, 5 791 
5, 6 793 
6 
798 
2 804 
2,5, 9 
813 
1, 9 
820 
823 “Ely 
830 
1, 2, 10 
2 
844 
| 
851 
2, 10 
861 
870 
6 875 q 
1, 7, 10 880 , 
884 
5, 6 887 
11 892 
2 898 
2 
| 903 
914 
917 | 
922 
925 
928 
932 
934 
936 
i 
ix 


3 
- 
: 
; 
a 
¥ 
‘ 
‘ 
‘ 


Subject Index to 


+G,, positive pressure breathing during, 
294 
O: consumption, 572 
Acclimatization, at high wet bulb tem- 
peratures, 454 
Acclimatization, heat 
heart rate and rectal temperature, 875 
interval training, 349 
Acidosis 
lactic, CSF acid-base relationships, 813 
metabolic, 236 
Adrenergic beta-receptor blockade, meta- 
bolic response to centrifugation stress, 
793 
B-Adrenergic blockade, effects on normal 
airways, 613 
Adrenocortical function, exercise, 887 
Aging 
adaptation to maximal effort, 288 
lung volume, 317 
reduction in maximal oxygen uptake, 
649 
Airway 
constriction in asthma, 703 
effects of ®-adrenergic blockade and 
stimulation, 613 
increased external resistance in exercise, 
361 
Airway obstruction, pulmonary resistance 
and respiratory frequency, 122 
Airway resistance, frequency analysis, 526 
Aldosterone 
altitude, 385 
during sodium loading and depletion, 
322 
Altitude 
cold-induced thermogenesis, 608 
oxygen kinetics, 497 
Altitude, high 
cardiopulmonary responses, 459 
effect on renin-aldosterone system and 
metabolism of water and electrolytes, 
385 
phase IV volume of nitrogen washout 
curve, 227 
regression of cardiac hypertrophy pro- 
duced by, 518 
Alveoli, particulate clearance from, 719 
Anaerobic threshold during exercise, 236 
Androgens, erythropoiesis, 376 
Anemia, sickle cell, blood viscosity, 837 
Anesthesia, viscosity of sickle blood, 837 
Angiotensin 1, conversion to angiotensin 2 
in lung, 325 
Aorta, peripheral vascular state and pres- 
sure pulse changes due to occlusion of, 
786 
Apparatus: see Methods and instrumenta- 
tion 
Asthma, airway constriction, 703 


reflexes, interaction with 
thermal reflexes, 581 
Blood 
absorption of gas bubbles in flowing, 311 
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oxygen saturation, 861 
viscosity in sickle disease, 837 
Blood flow: see also Circulation 
coronary, hemoglobin-oxygen equilib- 
rium, 480, 485 
dual hepatic, 755 
local, convolution integral error analy- 
sis, 631 
pulmonary, removal of gaseous isotopes 
from lung, 655 
uterine, effects of maternal hemorrhage, 
564 
Blood flow, cerebral 
during sleep and waking, 620 
influence of CO and hemodilution, 111 
smoking and nicotine, 820 
Blood flow, pulmonary capillary 
during breathing, 823 
effects of tilting, 244 
Blood flow, skin, 798 
control during temperature increases, 77 
Blood gases, influence of CO and hemodilu- 
tion on, 111 
Blood pressure 
arterial, cerebral blood volume, 274 
increased intracranial, effect on pul- 
monary vascular resistance, 332 
Blood viscosity, pulmonary alveoli, 510 
Blood volume, cerebral 
Pacos, 274 
x-ray fluorescence, 741 
Body water, change in cold exposure, 477 
Body weight, change in cold exposure, 477 
Bohr effect, 861 
Bradykinin 
inactivation by serum and_ butylated 
hydroxyanisole, 880 
pulmonary effects, 552 
Brain, blood flow during sleep and waking, 
620 
Breath holding, gas mixing during, 9 
Breathing: see also Respiration, Ventilation 
control in exercise, 58, 68 
hyperinflation of thorax, 336 
positive pressure, during +G, accelera- 
tion, 294 
Bronchiolitis, lung mechanics and mor- 
phometry, 25 


transport, placental, 682 
Calorimetry, direct gradient, 158 
Carbon dioxide 
arterial pressure, cerebral blood volume, 
274 
determination in biological materials, 
782 
elimination in liquid-ventilated lungs, 
117 
fluxes in lung gas studied by arterial pH, 
42 
rebreathing equilibration during exer- 
cise, 538 
respiratory recovery from breathing, 35 
respiratory response to change of in- 
spired, 903 
tidal volume control, 662 
ventilatory control, 178 
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Carbon dioxide tension 
alveolar-arterial difference during re- 
breathing in hypercapnia, 542 
alveolar, transient ventilatory response 
to hypoxia, 187 
Carbon monoxide 
adaptation to inhibitory effect of on 
drug metabolism, 601 
cerebral blood flow and blood gases, 111 
oxygenation during inhibition of drug 
metabolism by, 505 
Cardiac output measurement with micro- 
spheres, 148 
Cardiopulmonary baroreflexes, 870 
Cardiopulmonary responses to altitude, 459 
Cardiorespiratory transients, exercise, 58, 
68 
Cardiovascular responses to dehydration, 
501 
Carotid body 
cyclic variations in chemoreceptor ac- 
tivity, 642 
respiratory controller during hypoxia, 
844 
Centrifugation, adrenergic beta-receptor 
blockade and metabolic response to, 
793 
Cerebrospinal fluid, acid-base _relation- 
ships in ketoacidosis and lactic acido- 
sis, 813 
Chemoreceptor activity, cyclic variations, 
642 
Cholera, jejunal ion fluxes, 557 
Circulation: see also Blood flow 
fetal placental, pressure-flow and -vol- 
ume relationships, 355 
pulmonary, forward and retrograde per- 
fusion of lungs, 103 
Cold 
energy supply in exposure to, 51 
energy, weight, and body water balance, 
477 
FFA metabolism, 250 
metabclic response to, 608 
skin wetness and injury, 205 
Cortisol, exercise, 887 


space 

gas mixing during breath holding, 9 

gas mixing during inspiration, 18 
Decompression sickness, 311 
Dehydration, cardiovascular adjustments, 

501 

Diaphragm 

force output, 208 

mechanical interaction with rib cage, 197 
Diffusing capacity, lung volume, 129 
Diving, hypothermia, 371 
Drug metabolism, CO inhalation, 601 


| pulmonary, in high altitude, 227 
Electrolytes 
effect of altitude on metabolism, 385 
salivary, during sodium loading and 
depletion, 322 
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Electromyography of trumpeters’ lip mus- 
cles, 892 
Emphysema, lung mechanics and mor- 
phometry, 25 
End-expiratory pressure, positive, in hy- 
poxemia, 213 
Energy balance in cold, 477 
Energy supply in cold exposure, 51 
Erythrocytes, Haldane effect, 673 
Erythropoiesis, androgens, 376 
Esophagus 
fat inhibition and lower sphincter, 6 
peristalsis after wet and dry swallows, 851 
pleural pressure, 709 
Exercise 
acclimatization at high wet bulb tem- 
peratures, 454 
adrenocortical function, 887 
anaerobic threshold and respiratory gas 
exchange during, 236 
cardiorespiratory transients, 58, 68 
desert heat, 231 
end-tidal gas sampling, 301 
genetics and age, 288 
Haldane transformation in computation 
of Voz, 85 
increased external airway resistance, 361 
integrated electromyographical activity, 
695 
interval training, 349 
maximal performance, 592 
obesity, 587 
oxygen delivery and return to lungs, 259 
oxygen kinetics at various altitudes, 497 
rebreathing equilibration of COs, 538 
red cell volume and plasma osmolarity, 
47 
respiratory cycle optimization, 522 
venous reactivity, 858 
with increased inspiratory resistance, 379 
with weights on extremities, 367 


Far, inhibition of lower esophageal 
sphincter, 6 

Fatty acids, free, metabolism during cold 
exposure, 250 

Fetus, pressure-flow and -volume relation- 
ships in placental circulation, 355 


Gas exchange in saline-filled lungs, 136 
Gas mixing 
during breath holding, 9 
during inspiration, 18 
Gas transport in lung, 401 
Genetics, adaptation to maximal effort, 288 
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effec:, mechanism and kinetics, 
673 
Haldane transformation, computation of 
exercise Voz, 85 
Heart: see also entries under Cardiac 
regression of altitude-produced hyper- 
trophy, 518 
Heart rate 
control in exercise, 58, 68 
heat acclimatization, 875 
Heat 
acclimatization, 875 
cardiovascular adjustments to dehydra- 
tion, 501 
conduction in pulsatile skin heating, 281 


exercise, 231 
menstrual cycle and responses to, | 
Hematocrit, pulmonary alveoli, 510 
Hemodilution, cerebral blood flow and 
blood gases, 111 
Hemodynamics, forward and retrograde 
perfusion of lungs, 95, 103 
Hemoglobin, oxygen transport augmenta- 
tion, 307 
Hemoglobin-oxygen equilibrium, coro- 
nary blood flow, 480, 485 
Hemorrhage, maternal, effect on uterine 
blood flow, 564 
Herbicide, pulmonary effects, 268 
Histamine 
pulmonary effects, 552 
pulmonary vasodilatation and hypoxia, 
830 
Hydroxyanisole, butylated, bradykinin in- 
activation, 880 
Hypercapnia 
lung volume and respiratory drive, 635 
Paco, — Paco, during rebreathing, 542 
ventilatory responses, 173, 220 
Hyperinflation, effects on mechanics of 
breathing, 336 
Hyperoxia, protein synthesis in lung during 
recovery from, 32 
Hypertension, pulmonary, 870 
Hypothermia, immersion, 371 
Hypoxemia, positive end-expiratory pres- 
sure, 213 
Hypoxia 
cardiovascular responses in awake sino- 
aortic-denervated dogs, 733 
carotid body, respiratory controller, 844 
histamine-induced pulmonary vasodila- 
tation, 830 
hypoxic, 601 
lung volume and respiratory drive, 635 
oxygenation during, 505 
reduction of cold-induced thermogene- 
sis, 608 
ventilatory responses, 173, 220 


Beistietun gas mixing during, 18 

Insulation resistance, 751 

Intestine, starch hydrolysis, 263 

Isotopes, gaseous, role of pulmonary blood 
flow in removal of from lung, 655 


Jejunum, ion fluxes during cholera, 557 


| CSF acid-base _relation- 
ships in, 813 
Krogh’s constant, 129 


Liquia breathing 
gas exchange, 136 
maximum expiratory flow and CO, 
elimination, 117 
Loading, elastic, rapid ventilatory com- 
pensation, 443 
Lung 
adrenergic reinnervation, 439 
blood viscosity and hematocrit in al- 
veoli, 510 
capillary blood flow during breathing, 
823 
COs: fluxes, 42 
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compensatory growth after pneumonec- 
tomy, 898 

conversion of angiotensin 1 to angio- 
tensin 2, 325 

effects of bradykinin and histamine, 552 

effects of emphysema and bronchiolitis, 
25 

effects of the herbicide Paraquat, 268 

esophageal and pleural pressures, 709 

expiratory flow rate and closing vol- 
umes, 626 

flow limitation and emptying, 411 

forward and retrograde perfusion, 95, 
103 

frequency analysis of mechanical re- 
sistance and compliance, 526 

gas exchange in saline-filled, 136 

gas transport, 401 

histamine-induced vasodilatation and 
hypoxia, 830 

hysteresis area, tidal volume, duration 
of ventilation, and history, 596 

liquid-ventilated, maximum expiratory 
flow and CO; elimination in, 117 

measurement of sublobar volume, 917 

oxygen tolerance in oleic acid-induced 
damage, 395 

particulate clearance from distal alveoli, 
719 

phosphatidylcholine specific for sur- 
factant, 778 

protein synthesis in recovery from hyper- 
oxia, 32 

reimplantation, 439 

role of pulmonary blood flow in removal 
of gaseous isotopes, 655 

Lung volume 

aging, 317 

diffusing capacity, 129 

force output, 208 

hypoxic and hypercapnic respiratory 
drive, 635 


| potential, predicting changes 
in resting, 90 
Menstrual cycle, heat stress responses, | 
Metabolism, resting, in unrestrained rab- 
bits, 884 
Methods and instrumentation 
arterial blood gases and chemical com- 
ponents, 427 
audio-visual monitor in_ intracellular 
recording, 932 
automatic end-tidal gas sampling at rest 
and during exercise, 301 
bicycle ergometer, 739 
cardiac output and organ trapping by 
microspheres, 148 
cerebral blood volume by x-ray fluores- 
cence, 741 
chloride- and citrate-filled microelec- 
trodes for d-c recording, 166 
determination of CO: in_ biological 
materials, 782 
effect of lissamine green dye on renal 
sodium reabsorption, 169 
effects of maternal hemorrhage on uterine 
blood flow, 564 
electrolytic cell analysis of blood oxygen, 
299 
electromyogram as measure of reflex 
response, 762 
electromyogram of uterus in labor, 423 
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electronic circuits for recording expira- 
tory flow-volume curves, 145 
equation for oxygen hemoglobin dis- 
sociation curve, 570 
flow direction sensor, 420 
force transducer for cardiac muscle 
strips, 436 
human calorimeter, 158 
intracellular measurements in closed 
hyperbaric chamber, 578 
jejunal ion fluxes during cholera, 557 
measurement of dual hepatic blood flow 
in awake patients, 755 
measurement of oxygen consumption, 
748 
measurement of sublobar lung volume 
and collateral flow resistance, 917 
measurements of local heat balance of 
animal coats and human clothing, 751 
microosmometer, 432 
nonsurgical primate head restrainer, 9° ~ 
oxygen consumption measurements dur- 
ing centrifugation, 572 
oxygen transport augmentation by hemo- 
globin, 307 
peripheral vascular state and pressure 
pulse changes due to aortic occlusion, 
786 
phosphatidylcholine specific for surfac- 
tant, 778 
prediction of maximal aerobic power, 914 
radiation penetrance of protective cov- 
ers, 562 
rapid fixation of left ventricle, 155 
regional lung expansion using Xe, 770 
respiratory gaseous Ne, 143 
survey recording of flow-volume data, 
304 
synchronous pulse generator for end- 
tidal oxygen analysis, 922 
telemetering temperature from  im- 
planted cannula, 925 
venous admixture component of AaPo2 
gradient, 430 
ventricular responses to mechanical 
afterloading in chordotomized rat, 936 
water vapor corrections in oxygen con- 
sumption calculations, 928 
Muscle 
integrated electromyographical activity, 
695 
lip, electromyography of in trumpeters, 
892 


phrenic, firing rate, 208 

pulmonary adrenergic, 439 

vagus, respiratory control, 463 
Nicotine, cerebral blood flow and oxygen 

metabolism, 820 

Ni. -oyen 

1 “satory exchange of, 546 

ver dus-arterial difference, 791 
Nutrition, human slow-wave sleep, 391 


Onbaity, exercise, 587 

Oleic acid, oxygen tolerance in lung dam- 
age induced by, 395 

Osmolarity, plasma, exercise, 47 

Oxygen 


delivery and return to lungs in exercise, 
259 

dissociation curve abeve 98.7% satura- 
tion, 861 

hyperbaric, intracellular measurements, 
578 

kinetics at various altitudes, 497 

smoking, nicotine, and metabolic rate of, 
820 

tolerance in lung disease, 395 

Oxygenation during CO or hypoxic hy- 

poxia, 505 

Oxygen consumption 
during centrifugation, 572 
measurement, 748 
panting, 490 

Oxygen hemoglobin dissociation curve, 570 

Oxygen tension, respiratory response to 

change of inspired CO: at high, 903 

Oxygen uptake, maximal 

exercise, 592 

reduction with age, 649 


y anting, respiration and metabolism, 490 
Paraquat, pulmonary effects, 268 
Pentagastrin, lower esophageal sphincter, 6 
Peristalsis, esophageal, after wet and dry 
swallows, 851 
pH 
arterial, CO: fluxes in lung gas, 42 
response of coronary blood flow to 
changes in hemoglobin-O: affinity 
induced by, 485 
Physiology, thermal, glossary, 941 
Placenta 
calcium transport, 682 
pressure-flow and -volume relationships, 
355 
Plasma volume, exercise in heat, 231 
Pneumonectomy, compensatory lung 
growth after, 898 
Positive pressure breathing during +G, 
acceleration, 294 
Posture 
pulmonary capillary blood flow, 244 
volume regulation in pregnancy, 343 
Pregnancy, postural effects on volume 
regulation, 343 
Pressure-flow curves in trachea, 804 
Pressure-volume curves, 596 
Protein synthesis in lung during recovery 
from hyperoxia, 32 
Pulmonary resistance in airway obstruc- 
tion, 122 


Rea cell volume 
during exercise, 47 
exercise in heat, 231 
Renin 
altitude, 385 
during sodium loading and depletion, 
322 
postural effects on serum activity in 
pregnancy, 343 
Respiration: see also Breathing, Ventilation 
control of frequency, 463 
exchange of nitrogen, 546 
gas exchange during exercise, 236 
panting, 490 
pattern optimization in exercise, 522 
recovery from COsz breathing, 35 
response to change of inspired COsz, 903 
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Rib cage, mechanical interaction with dia- 
phragm, 197 


Saliva, electrolytes during sodium load- 
ing and depletion, 322 
Serum, bradykinin inactivation and butyl- 
ated hydroxyanisole, 880 
Sex differences, cardiopulmonary _ re- 
sponses to altitude, 459 
Sickle cell anemia, blood viscosity, 837 
Skin 
control of blood flow during tempera- 
ture increases, 77 
effect of wettedness on sweat gland 
response, 689 
pulsatile heating, 281 
wetness and cold injury, 205 
Sleep 
cerebral blood flow, 620 
human slow-wave, starvation, 391 
Smoking, cerebral blood flow and oxygen 
metabclism, 820 
Sodium 
postural effects on excretion during 
pregnancy, 343 
salivary electrolytes, renin, and aldos- 
terone during loading and depletion 
of, 322 
Starch hydrolysis in man, 263 
Starvation, human slow-wave sleep, 391 
Steroids, postural effects on excretion in 
pregnancy, 343 
Stress, heat, responses to, and menstrual 
cycle, 1 
Sweat gland, effect of skin wettedness on 
response, 689 
Sweating, evaporation during prolonged, 
714 
Sweat rate, exercise in desert heat, 231 


y ores see Methods and instrumen- 
tation 
Temperature 
blood Oz solubility, 861 
body, respiratory control, 463 
high wet bulb, limiting rates of work for 
acclimatization at, 454 
rectal, heat acclimatization, 875 
skin, control of skin blood flow during 
increases in, 77 
Temperature regulation: see Thermoregu- 
lation 
Thermal physiology, glossary, 941 
Thermogenesis, cold-induced, reduction by 
moderate hypoxia, 608 
Thermoregulation 
cardiovascular adjustments to dehydra- 
tion, 501 
in unrestrained rabbits, 884 
skin wettedness and sweating, 689 
Thorax, effect of hyperinfiation of on 
breathing, 336 
Thyroidectomy, FFA metabolism during 
cold exposure, 250 
Tidal volume control, 463 
CO; regulation, 662 
Trachea, pressure-flow relationships, 804 
‘lra: ng, interval, work-heat tolerance, 
v49 


|) electromyogram of, in labor, 423 


| 
} 
| 


966 


View respiratory control, 463 
Vascular resistance, pulmonary, effect of 
increased intracranial pressure, 332 
Vasodilatation 
cutaneous, vasoconstriction, 798 
histamine-induced pulmonary, 830 
Venous tone, static exercise, 858 


Ventilation: see also Breathing, Respira- 

tion, Lung 

control in awake dog infused with CO.- 
laden blood, 178 

control in calves, 220 

duration of, and lung hysteresis area, 596 

rapid compensation to added elastic 
loads, 443 
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responses to hypoxia and hypercapnia, 
173 
transient response to hypoxia, 187 
Ventricle, left, rapid fixation, 155 
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